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(54) MAGNETIC RECORDING AND REPRODUCING DEVICE 
(57)Abstract: 

PURPOSE: To provide the magnetic recording and reproducing device which 
can make a track pitch narrow and prevents the number of heads from being 
increased even without improving mechanical accuracy shift and tracking shift. 
CONSTITUTION: Since one track is reproduced by providing an overlap area 
with two heads (A1 and A2 or B1 and B2,) the track pitch can be made narrow 
even without so much improving mechanical accuracy shift and tracking shift. 
Further, since offset is provided just for the amount of the track pitch in a 
standard mode between the heads A1 and B2 and in a long time mode between 
the heads A2 and B2 (or A1 and B1,) the heads can be shared in the standard 
mode and the long time mode, the increase of heads in the long time mode is 
canceled, and the number of heads is not increased. 



LEGAL STATUS [Date of request for examination] 
[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's decision of 
rejection or application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of rejection] 

[Date of extinction of right] 

* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 
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2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] Recording a digital signal on a magnetic-recording medium, and 
controlling to follow the magnetic head in a recording track at the time of 
playback So that it may be the magnetic recorder and reproducing device which 
reproduces said digital signal and the track pitch TPS of a canonical mode and 
the track pitch which is two whose relation with the track pitch TPL in the mode is 
TPS>TPL for a long time may be formed Nothing, Two A1 and B1 heads which 
reproduce two trucks with which the record azimuth angles which adjoined 
mutually in said long duration mode differ, respectively, Two A2 and B-2 heads 
which have been arranged to the locus which said A1 and B1 head reproduces 
so that a locus may overlap, The magnetic recorder and reproducing device 
characterized by arranging so that said A1 head and B-2 head may be shifted 
TPS to the truck cross direction and record playback can be performed, and 
realizing record of said canonical mode with said A1 and B-2 head. 
[Claim 2] A2 and B-2 head are a magnetic recorder and reproducing device 
according to claim 1 characterized by giving offset of TPL crosswise [ truck ], 



setting the head width of face TW of A2 and B-2 head as TW>=TPL, and 
realizing guard band loess record in order to realize record with long duration 
mode. 

[Claim 3] The magnetic recorder and reproducing device according to claim 1 
which makes 2*TPL>TPS relation of the track pitch in a canonical mode and 
long duration mode, and is characterized by the head width of face TW of A1 
and B-2 head being TW>=TPS. 

[Claim 4] The magnetic recorder and reproducing device according to claim 1 
characterized by consisting of 2 digital-signal sequences which recorded the 
encoded digital signal and were reproduced with A1 and A2 head (or B1, B-2 
head) including the circuit which outputs data without a digital error. 
[Claim 5] The pilot signal for tracking is recorded for every truck in order of f1 , fO, 
f2, and fO at the time of record. f1 is reproduced at the time of playback, using 
said A1 head as a contiguity cross talk. Reproduce f2, using said A2 head as a 
contiguity cross talk, and said f1 and f2 are extracted by two band reject filters, 
respectively. The magnetic recorder and reproducing device according to claim 
1 characterized by constituting so that a tracking error may be detected by 
measuring the output of said two band reject filters in a tracking-error detector. 
[Claim 6] Recording a digital signal on a magnetic-recording medium, and 
controlling to follow the magnetic head in a recording track at the time of 



playback So that it may be the magnetic recorder and reproducing device which 
reproduces said digital signal and the track pitch TPS of a canonical mode and 
the track pitch which is two whose relation with the track pitch TPL in the mode is 
TPS>TPL for a long time may be formed Nothing, When the tape-feed rate in 
said canonical mode was set to vs and the tape-feed rate in said long duration 
mode is set to vl, Two A1 and B1 heads which reproduce two trucks with which 
the record azimuth angles which set it as said vs/vl=TPS/2TPL and adjoined 
mutually in said long duration mode differ, respectively, As opposed to the locus 
which said A1 and B1 head reproduces in said long duration mode Two A2 and 
B-2 heads which have been arranged so that a locus may overlap, To the truck 
cross direction, TPS-shift said A1 head and B-2 head, and they are arranged. To 
the truck cross direction, TPL-shift said A1 and B1 head, and A2 and B-2 head, 
and they are arranged, respectively. A3, B3, A4, and B4 head are arranged in a 
confrontation location cylinder top 180 degrees with said A1, B1 and A2, and B-2 
head, and the playback tracking in said canonical mode is controlled to the 
center position between A1 and A2 head. By said canonical mode The magnetic 
recorder and reproducing device characterized by reproducing one truck with 
said A1 and A2 head, and reproducing one truck with said B-2 and B3 head 
similarly. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the magnetic recorder and 
reproducing device which carries out record playback of the digital signal by the 
helical scan. 
[0002] 

[Description of the Prior Art] Azimuth record is performed in order to record by 
guard loess in order that the record pattern of the magnetic recorder and 
reproducing device used for Home VTR may raise recording density 
conventionally, and to lessen the cross talk of an adjoining truck. 
[0003] Moreover, a control truck forms and records on the longitudinal direction 
of a magnetic tape by making into a control signal the pulse which indicates the 
rotation phase of a head drum independently to be the video track which is 
recording the video signal with the magnetic recorder and reproducing device 
generally used at home, and it is reproducing at the time of playback, detecting a 
tracking error and applying tracking control by comparing the reproduced phase 
of a control signal and the phase of the rotation pulse of a head drum. 



[0004] Moreover, in the magnetic recorder and reproducing device used for the 
8mm camcorder, four low frequency pilot waves from whom a frequency differs 
are set up, and it carries out frequency multiplex [ of said low frequency pilot 
signal ] to every [ a piece / every video track and ] and a video signaL 
[0005] Next, azimuth record of said signal by which frequency multiplex was 
carried out is carried out by guard band loess. 

[0006] At the time of playback, a tracking error is detected by measuring the 
amount of cross talks of two low frequency pilot signals recorded on both the 
adjoining truck as a cross talk from an adjoining truck using the head of head 
width of face larger than a track pitch, and it is reproduced, applying tracking 
control (tracking-servo work of 4 cycle pilot control: others [ Yamada / Koichi ] 
National Technical Report Vol.31 No.6 Dec.1985). 

[0007] Furthermore, at the time of playback, to a tracking gap, a mechanism gap, 
etc. which cannot be amended, it is making head width of face larger than track 
pitch width of face, and said gap is absorbed and the stable regenerative signal 
is reproduced by said tracking control. 
[0008] 

[Problem(s) to be Solved by the Invention] As one approach for attaining long 

time-ization of record playback, it is possible to narrow a track pitch. 

[0009] If there is no improvement in a tracking gap and a mechanism precision 



gap when a magnetic recorder and reproducing device is conventionally applied 
to said narrow track pitch-ization, expansion of the head width-of-face ratio to the 
track pitch which amends said amount of gaps is needed. 

[0010] Expansion of the head width-of-face ratio to said track pitch generated the 
next door contiguity cross talk (active jamming signal from the truck which the 
record azimuth angle was the same and carried out next door contiguity), and 
had the technical problem were unexpandable to infinity. 

[0011] Moreover, in consideration of future expansion of a record format, two 
track pitches in a canonical mode and long duration mode were set up, and the 
technical problem that he wanted to reduce the number of heads attached as 
much as possible on a cylinder among said both modes occurred. 
[0012] 

[Means for Solving the Problem] In order to cancel this technical problem the 
magnetic recorder and reproducing device of this invention Recording a digital 
signal on a magnetic-recording medium, and controlling to follow the magnetic 
head in a recording track at the time of playback So that it may be the magnetic 
recorder and reproducing device which reproduces said digital signal and the 
track pitch TPS of a canonical mode and the track pitch which is two whose 
relation with the track pitch TPL in the mode is TPS>TPL for a long time may be 
formed Nothing, Two A1 and B1 heads which reproduce two trucks with which 



the record azimuth angles which adjoined mutually in long duration mode differ, 
respectively, It has the configuration arranged so that two A2 and B-2 heads 
which have been arranged so that a locus may overlap, and said A1 heads and 
B-2 heads may be shifted TPS to the truck cross direction to the locus which said 
A1 and B1 head reproduces and record playback can be performed. 
[0013] 

[Function] This invention can be reproduced using another head output, even if it 
can reproduce one truck with A1 and A2 head (or B1 , B-2 head) and head of one 
of the two reproduces a next door adjoining truck by the above-mentioned 
configuration. 

[0014] Therefore, the playback field of the truck cross direction is expandable 
using A1 and A2 head, even if the tracking gap mentioned above or a 
mechanism precision gap does not improve so much, it can amend, and narrow 
track pitch-ization can be realized. 

[0015] Furthermore, although the number of heads in the mode doubles for a 
long time and the number of heads increases with the above-mentioned 
configuration, since the configuration which can make the head in the mode 
serve a double purpose a canonical mode and for a long time is included, there 
is no increment in the mode and the number of heads in the grand total, and it is 
very effective a canonical mode and for a long time. 



[0016] 

[Example] Hereafter, one example of this invention is explained, referring to a 
drawing. 

[0017] Drawing 1 is the basic head plot plan of the magnetic recorder and 
reproducing device in the 1st example of this invention. 

[0018] Drawing 1 (a) shows the head location in the mode, (b) shows the head 
location in a canonical mode for a long time, and it is the same fundamentally 
except each track pitch TPL and TPS (TPL<TPS). 

[0019] Next, as for Trucks a and b, the pilot signal [ **** / mutually / an azimuth 
angle / in order of the digital signal which differed ( drawing 1 theta - theta) and 
was encoded for every truck, and f1 , f0 f f2 and fO (the frequencies of f1 , f2, and 
fO differ.) ] for tracking is recorded on coincidence. 

[0020] Moreover, heads A1 and A2 are the same azimuth angles as Truck a, and 
set the head width of face TW as TW<=2TPL 

[0021] Similarly, a head B1 and B-2 also set the head width of face TW as 
TW<=2TPL by the same azimuth angle as Truck b. 

[0022] Like the above, the reason for setting up head width of face is because a 
next door adjoining truck is reproduced whenever it sets up TW more greatly 
than 2TPL(s) f and a digital signal cannot be detected. 

[0023] By drawing 1 (a), further, heads A1 and A2 give the overlap field which 



reproduces a truck aO to coincidence, and a head A1 is arranged so that the 
left-hand side truck bO may be reproduced, and the head A2 serves as 
arrangement which reproduces the right-hand side truck b1. 
[0024] Therefore, when a mechanism precision gap or a tracking gap occurs on 
Truck a and it shifts to the left-hand side truck bO side, a head A1 reproduces a 
next door adjoining truck, and it becomes impossible to reproduce, but since a 
head A2 does not step on a next door adjoining truck, a truck aO is reproducible. 
[0025] Moreover, although a truck aO cannot be reproduced in order for a head 
A2 to step on the next door adjoining truck a1 when it shifts to the right-hand side 
truck b1 side conversely, a truck aO can be reproduced with a head A1. 
[0026] Therefore, a mechanism precision gap and a tracking gap can be 
amended more than before by reproducing using the heads A1 and A2 shown in 
drawing 1 (a). 

[0027] Similarly, they are the head B1 shown in drawing 1 (a), and the 
arrangement which can amend a mechanism precision gap and a tracking gap 
like [ B-2 ] heads A1 and A2. 

[0028] Moreover, the amount of overlap of the above mentioned heads A1 and 
A2 (or a head B1, B-2) determines the minimum playback **** as the minimum 
SN ratio obtained from a tape/head from the error rate which a system needs, 
and sets up the amount of overlap more than the minimum playback ****. 



[0029] Next, in order to realize said playback location, playback tracking control 
is realized by comparing the level of the pilot signals f2 and f1 for tracking 
reproduced as a contiguity cross talk signal from heads A1 and A2, respectively. 
[0030] That is, tracking control is carried out as follows with the important section 
block diagram shown in drawing 5 (a). 

[0031] The signal first recorded on the tape 1 is reproduced with heads A1 and 
A2, and it amplifies with head amplifiers 2 and 3. 

[0032] Below, the pilot signal for tracking of f2 and f1 is extracted by BPF 4 and 5, 
respectively, the output level of BPF 4 and 5 is compared in the tracking-error 
detector 6, and a tracking error is detected. 

[0033] Next, the servo control circuit 7 is driven according to the output of the 
tracking-error detector 6, and the playback tracking control state of drawing 1 (a) 
is realized. 

[0034] Here, when the pilot signal for tracking is low frequency, it sees about the 
false gap of a head etc. and the upper head width of face may be expanded. 
[0035] Therefore, when head width of face is expanded, output change of the 
pilot signal for tracking reproduced as a contiguity cross talk may become small, 
and the detection sensitivity of a tracking error may deteriorate. 
[0036] Therefore, even if the head width of face on appearance is expanded, it is 
made for the detection sensitivity of tracking-error detection not to deteriorate by 



detecting the pilot signal for tracking by the side of the truck which cannot gather 
a contiguity cross talk easily (a head A1 a truck b1 side and a head A2 truck bO 
side). 

[0037] Next, it returns to drawing 1 (a) and record in the mode is carried out by 
the head A2 and B-2 for a long time. 

[0038] For this reason, a head A2 and the head width of face TW of B-2 are set 
as TW>=TPL, and as shown in drawing 1 (a), a head A2 and B-2 establish offset 
of TPL. 

[0039] Because, since it will erase, the remainder will arise at the time of record 
and a guard will occur if TW is set below to TPL, it is for preventing it. 
[0040] Moreover, the reason for establishing offset of TPL is for realizing the 
track pitch pattern of TPL correctly. 

[0041] Moreover, the reason using a head A2 and B-2 is described below. As 
shown [ 1 st ] in drawing 2 (a), the data area of one truck is divided into four fields, 
and data presuppose that edit is independently performed in an index area, an 
audio range, and a video field. 

[0042] Let a servo field be the field which detects a playback servo criteria 
location the 2nd at the time of said edit. 

[0043] If the tracking error was detected with heads A1 and A2 and it recorded 
with heads A1 and B1 like the above-mentioned, the time of day which records 



the index area shown in drawing 2 (a), and the time of day which is reproducing 
the servo field shown in drawing 2 (a) with a head A2 become the same, and it 
becomes impossible therefore, to reproduce a servo field for the cross talk of a 
record signal. Therefore, in order to avoid the above, it records using the head 
A2 and B-2 which are in recording start time amount. 

[0044] Moreover, when head A3, A4, B3, and B4 are further added to the 
180-degree confrontation location shown in drawing 3 (b) and the mode is 
recorded by the head A2, B-2, A4, and B4 for a long time, head A3, the playback 
time of day of B3, and a head A2 and the record time of day of B-2 may lap, 
respectively. [ the playback time of day of heads A1 and B1, head A4 and the 
record time of day of B4, and ] 

[0045] In the aforementioned case, it can prevent that playback and record start 
a tape contact angle at every head and the same time of day by making it 
smaller than 180 degrees. 

[0046] Next, the concrete important section block of the output selection of a 

head A1 and a head A2 shown in drawing 1 (a) is shown in drawing 6 . 

[0047] It is reproduced with heads A1 and A2, and the digital signal recorded on 

the same truck of a tape 1 is amplified with head amplifiers 21 and 22, 

respectively, and is outputted to the equalizer circuits 23 and 24. 

[0048] Next, in the equalizer circuits 23 and 24, the frequency characteristics 



which deteriorated in record playback, and a phase characteristic are amended, 

and it outputs to the data detectors 25 and 26, respectively. 

[0049] Next, in the data detectors 25 and 26, it restores to a playback clock, a bit 

synchronization is detected, and it outputs to demodulator circuits 27 and 28, 

respectively. 

[0050] Here, let the digital signal reproduced be the code configuration shown in 
drawing 2 . That is, as shown in drawing 2 (c), an error correction is made into a 
product-code method, and adds an inner sign and an outside sign. 
[0051] Moreover, the data in 1 truck shown in drawing 2 (a) are constituted 
considering 1 synchronous block which consists of the synchronizing signal 
shown in drawing 2 (b), an address signal, data, and an error correcting code as 
a smallest unit. 

[0052] However, the outside sign shown in drawing 2 (c) is recorded on a data 
area by said 1 synchronous block. 

[0053] Next, in return and demodulator circuits 27 and 28, according to a 
synchronizing signal, word synchronization is detected to drawing 6 , and an 
address signal is further detected to it. 

[0054] Furthermore, when digital modulations (for example, 8-10 conversion 
code, a scramble modulation, M2 modulation, etc.) are performed at the time of 
record, it restores to said digital modulation and is outputted to the inner sign 



correction circuits 29 and 30, respectively. 

[0055] In the inner sign correction circuits 29 and 30, an error correction is 
performed using the inner sign for every 1 synchronous block, and when it 
cannot correct, the flag in which correction impossible is shown is set and it 
outputs to buffer memory 31 and 32, respectively. 

[0056] Next, in buffer memory 31 and 32, the output from the inner sign 
correction circuits 29 and 30 is saved according to the address information 
detected in demodulator circuits 27 and 28. 

[0057] Next, in the outside sign correction selection circuitry 33, a thing without a 
correction impossible flag is chosen from the data with which buffer memory 31 
and 32 was saved, and outside sign correction is performed. 
[0058] However, when a correction impossible flag is in the same address at 
buffer memory 31 and 32 both, in order of an address with the reproduced near 
time sequence, the amount of a correction impossible flag is detected for every 
[ buffer memory 31 and ] 32, the thing as for which said amount of correction 
impossible flags becomes empty and which is not is chosen, outside sign 
correction is performed, and a digital signal without an error is outputted. 
[0059] here, as carried out, said reason for choosing the data of buffer memory 
31 and 32 with the continuity of a correction impossible flag is a mechanism 
precision gap, a tracking gap is usually a first order system, and when [ said ] it 



shifted, and it comes out and an error rate deteriorates, a correction impossible 
flag is generated continuously. 

[0060] Therefore, if said continuity is detected, heads A1 and A2 can be 
changed correctly. 

[0061] Below, head combination with the mode is explained to drawing 1 (b) 
return, a canonical mode, and for a long time. 

[0062] Drawing 1 (b) is a canonical mode and drawing showing the 
reproducing-head location at the time of a track pitch TPS (however, only a track 
pitch differs from drawing 1 (a).). 

[0063] Here, to a head A1 and B-2, it is possible to the truck cross direction to 
give offset of TPS, and said offset of TPS is prepared in it by drawing 1 (a) and 
(b). 

[0064] Therefore, if it records by said head A1 and B-2, it becomes possible to 
record by the track pitch of a canonical mode, and head combination can be 
realized. 

[0065] However, a head A1 and the head width of face TW of B-2 are set up 
more than TW>=TPS. Because, if head width of face is smaller than TPS, since 
it will erase and the remainder and a guard will occur, head width of face is set 
up more than TPS. 

[0066] Next, tracking control is realized by the important section block 



configuration of a configuration conventionally which is shown in drawing 5 (b). 
[0067] That is, a regenerative signal is reproduced through a head A1 and a 
head amplifier 11 from a tape 1. 

[0068] Next, in BPF 12 and 13, the pilot signals f1 and f2 for tracking reproduced 
as a contiguity cross talk are extracted, respectively. In the tracking-error 
detector 14, a tracking error is detected for the output level of BPF 12 and 13 as 
compared with the next. 

[0069] Next, in the servo control circuit 15, servo control is performed according 
to the tracking error outputted from the tracking-error detector 14, a head A1 is 
controlled in the center of the truck aO shown in drawing 1 (b), arrangement of 
drawing 1 (b) is realized, and record playback is realized. 

[0070] Next, drawing 3 is explained. Arrangement of heads A1, B1, and A2 and 
B-2 is made the same as that of drawing 1 , and as shown in drawing 3 (b), head 
A3 of the same relation as the head of drawing 1 , B3, A4, and B4 are arranged 
in the 180-degree opposite location on a cylinder. 

[0071] When the tape-feed rate in said canonical mode is set to vs and the 
tape-feed rate in said long duration mode is set to vl next, the mode set as 
vs/vl=TPS/2TPL is formed. 

[0072] That is, the mode which records by four trucks in the mode and is 
recorded two trucks by the canonical mode by Singh Linda 1 rotation for a long 



time is set up. 

[0073] Next, if tracking is controlled by said conditions to the mid gear of a head 
A1 , it will become head physical relationship like drawing 3 . 
[0074] Therefore, in order to realize the head change which amends a tracking 
gap and a mechanism precision gap, head A4, and A1 and A2 are changed, and 
similarly, by truck b1, in the case of a truck aO, a head B1, B-2, and B3 will be 
changed, and it will change three heads after all. 

[0075] Then, if a tracking error signal is detected with heads A1 and A2 and 
tracking control is controlled at the core of heads A1 and A2 as shown in drawing 
± (a), it will become head physical relationship as shown in drawing 4 . 
[0076] Therefore, in order to amend a truck king gap and a mechanism precision 
gap in the case of drawing 4 , it ends by 2 person selection that heads A1 and A2 
are changed in the case of a truck a0, and head B-2 and B3 should just be 
changed in the case of a truck b1 . 

[0077] Therefore, a head change is realizable with the same configuration as 
drawing 6 . Finally, by the method which detects data by the differential 3 value 
wave, although the example of this invention did not describe a data detection 
method, even if Interleaved-NRZI etc. expands head width of face in a narrow 
track pitch, active jamming with a contiguity cross talk seldom increases, but can 
remove the effect of head width-of-face expansion for it. 



[0078] 

[Effect of the Invention] As mentioned above, since the magnetic recorder and 
reproducing device of this invention has composition which forms one truck and 
reproduces an overlap field with two heads, even if it does not improve a 
mechanism precision gap and a tracking gap so much, it can realize narrow 
track pitch-ization. 

[0079] Moreover, since head combination was realized between the track 
pitches in a canonical mode and long duration mode, phase murder and the 
number of heads itself have composition not increasing in the head increment 
with long duration mode. 

[0080] Moreover, the head combination arrangement which amends a 
mechanism precision gap and a tracking gap even when the tape-feed velocity 
ratio in a canonical mode and long duration mode sets to TPS/2TPL by the 
canonical mode is possible, and the configuration of 2 person alternative can be 
realized by performing tracking-error detection with two heads which prepare an 
overlap field crosswise [ truck ] further and are reproduced. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The mimetic diagram showing the head arrangement by the long 
duration mode in one example of this invention, and the canonical mode 
[Drawing 2] The mimetic diagram showing the code configuration of the digital 
signal in one example of this invention 

[Drawing 3] The mimetic diagram in which setting the tape-feed velocity ratio in a 
canonical mode and long duration mode as TPS/2TPL, and showing the head 
arrangement at the time of 1 head tracking-error detection by the canonical 
mode in one example of this invention 

[Drawing 4] The mimetic diagram in which setting a tape-feed velocity ratio as 
TPS/2TPL, and showing the head arrangement at the time of 2 head 
tracking-error detection by the canonical mode in one example of this invention 
[Drawing 5] The important section block diagram showing the configuration of 
the tracking-error detection in one example of this invention 
[Drawing 6] The important section block diagram showing the configuration of 
the circuit used when changing two heads in one example of this invention and 
reproducing a digital signal 
[Description of Notations] 
1 Tape 

2, 3, 11, 21, 22 Head amplifier 



4,5,12,13 BPF 

6 14 Tracking-error detector 

7 15 Servo control circuit 
23 24 Equalizer circuit 
25 26 Data detector 

27 28 Demodulator circuit 

29 30 Inside sign correction circuit 

31 32 Buffer memory 

33 Outside Sign Correction Selection Circuitry 
A1, A2, B1, B-2 Head 
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[W*314] ra^{fcLfc^*/U«^*E»U A 
1, A2^7F ($>^VHi, Bl. B2^7F) (CtM 

B»#S5 5] E»B$, h^-y F^-y^>yjlI^ 

^P7h§^f i, f o, r 2, f ooiowcebu 

ffi^nx h-^^LT f 1 ^rguSdA 1 'sy F 
^fflt>TPiib> ^7nXF-^LTf 2*fi3EA 
2-s^y F^ffl^TSiL, MEf 1 t f 2^nfn2 
0(0^1^25*7 J ;^T')ftttlL, liOiie 2 oOWWBfc*? 

C»aR^ 6 ] -r v>^Wf #«»«E»«»«cE» U 
B£Hf, ««CN*y F*iiE»F^y ^fcifitt-rs «fc -5 *c.1jiJ 
an L ft * 6 , huE-t ^ * ;Wl*§*?5£-r £ SKSCESS* 

OTP*— KO h ^ «y ^ ti° >y -7- '1" P S £ fciHJIffi*— F<0 F 
77^b'7f T P L fcOBBffi^T P S >T P LT'SS 2 
0(0 h 5 y <7 tf y ^J&JBfS-TScfc -5 left U 
WEaUP-t- FT^-r-^aSOiSK* v s £ U fttJER 

bik-fwt- ymomm* v i we 
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2 

vs/vl=TPS/2TP Lfclfi&U 

45 2O<0 F 7 7 tlBStS 2 00 A 1 , B 

HaE««Fffl-t- FTWEA 1 . B 1 *\-y F*B^-rs«l 
BMcttLT, iWiW**— ^-y^Scfc^JciEBb/t 
2OC0A 2, B 2^*y F£, 

mjfElA 1 ^ y F, B 2^y F ^ F ^ *y ^IBTafnKcfcf U 
T P Sf^Ltrai, 
/0 B9EA 1 . Bl / \7FtA2, B2^7FmftlF 
7 7^l,v,W^cWLTT P l..-f 6LTEiliU 
mifBAI, Bl, A 2, B2^7F^'> , J>^118 0 
mtmiilMiC A 3 , B3, A 4, B4^7F«L, 
liaEOnftt— h'VCO \H± h77 + y^Al, A 2^7 

FiuEttW*— FT\ fiuVEA 1, A2^7Ftlo(DF7 
«y *£:B£U l^tStCguEB 2, B3^7FTM^F 
^^y ^*B«fe-T«c 4:*»«4:-r*««raiH*«Bo 

cj8« : Jcofi¥«ftaft»n 

20 [0 0 01] 
[0 0 0 2] 

[«E*oatBi fit*. ^vTRtcfflt^ntt^i 

Sfc«>, tf-FUXTEiL, F77^07DXF 

[0003] sft. «wtcfflv^6nri/^a«a 

E»S*«B-e«, BftflRm^ESLTi^lf^F^ 
•y ^ttiW'Jtc, ^*y F F^Z*©l0lK(4ffl**'t>*>l'** 

D-/l/h-7-y**»ttTE»U KL/:3y 
^n— ;l/«^©filtafN»y F F^I*O0K^;UX<7)ffiffl 

f ^ -y * > yaa»**H * ft *< €> PI ^ ITt^o 

[0 0 0 4] ^/c. 8 ^ U tf-r^lCffll/^tXTt^KM 

E»W*»BT**i. ^iSKoSftS 4 o<ofi«ifi»/W 
n«y F^ISSL, «W3(S»«ft'WD-y HI^tTx* 

[0 0 0 5] «8E«l*ft*ffl*tifefB^«4. 
F^> Kl/XT'T^XEi^nSo 

[0 0 0 6]SSfifti, F77^7fJ:0&^7F 
^tO-s'y K*ffli\ KJSF^*y *fr6©*DXF-*fc 
LT, SSI««F'7 i y^^E»Lft:2O0fi«ift»/WD 
• y myo^px F-^!t*ttR«i:4:t'F77 + y 
F v -y * ^ yWJ»**Htft^6»* L 
Ti^ (4JSiS/Wn'y h^OF77 + y^-* 
*:i.Uffl8f—ffl National Technical Report Vol. 3 
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[0 0 0 7] 2 6 tc , iVkE b ^ * V 

hie l ^ n 4 1 > b =7 -y * > y-rn t * # -rn^tc j* l t 

fcL ^ y F«* b v ^ * tf -y ^BJ; t)ffi<«Ci: T\ 
[0 0 0 8] 

a«-r*fc*OD— cxD^fti: LT, b ^ *y * tf -y 

[0009] huis^ h77-)tf .y ^-fttc^^ssmieiSM 
wft-rn<oift±^fttj-ntf. litTuErnia^MiE'rs b^ 

[0 0 10] HuSElb^y * tf-y^JcW-TS^v K«ltO 

/Co 

[0 0 1 l] K^»*aB»**« 

Wta^-yF»*Me»Lrct^l^.BBIH^*ofco 
[0 0 12] 

T«a*IS»»*«Ht?feoT, tMWr-FOb^y* 

t^y^T P S ^SW^F^h77 ^tf'vfT P L£ 
(DM&tfT P S >T P Lt^^2-J(Ob77^t:7f^ 
JBfiK-rScfcSfc&U ft«FBB*-FTSl^»»Lfcia 

£ 1 , B 1 ^-y F£> huHH A 1 , B 1 "\y F^ 

icBEBLfc 2-3<D A 2, B2^*vF^ mi IE A l^-y 
F, B2^7h^h77^i»WU TPSf&L 

[0 0 13] 

)&A1, A 2^'y F (fe&lHi, B I, B2^7K) T 
B£"C#, «B«F^-y^*fr^^-y F#B£Lfci: 
Lit, t,5-^'y Fart*JTJ^Tfti£T*£*«fc-3 

[00H] f^T, Al, A2^7 F^JIJ^T b ^ *y 

So 

[0 0 1 5] Sfcfc, ±iie*MT*(i, tiBJinj*— FT'OD 
^*y hW2l^^ot^7 b'®Ltfmw?Z>tfs HPP^ 
— Ft fifiFlH^e- KOa >y F#«H3T * StUfiK^^/ut? 
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[0 0 16] 

[0017101 tt**69JogS l ©^JSMKfctfSttfll 

[0 0 1 8] HI (a) ttftWFHI^— K-pO^y Fffi 
i« v L (b) liaVt-K'TO^'y K(atR*^U fi»tfJ 
/0 *nfnfl)h7'^tfyf-TPL, TPS (TPL 

<T P S) WWif"J— T**So 

[0 0 191SIC b^*y^a, b teHV^CT^vXft 

zftrzTi/?)HV : }£. ri, ro. f 2, fo Cf 
i . f 2, f ooH»»ttsa<&o ) (omicmmfzh? 

v * V *f J H / W u «y b M ^ ffi RI K HE®* £ nt I ^ S o 
[0 0 2 0] Sfc, ^vKAl, A 2te b^'y ^> a til 
-7^XftT^l FfiTWIiTW<2 T P LIC 

20 [0 0 2 1 ] mmc. 'Ny FB 1 . B2^h77^bi: 
|i"ij-7'>*7X/fit, ^N-y F#BTW^:TW<2TPLtc89: 
71-tSo 

[0 0 2 2] mE©ftP<. 'N'yFBSRStaiftH 
TW^2 T P LJ:D^<l^t^i:^«ih77 
^£B£U f^^;l/if«:8mt^«:V^:46t^So 

[0 0 2 3] 0 1 ( a ) T\ ^7 FA 1 , A2(iF77 
5 a 0^I^B#tcB^t-S^~^-^^^^t/^^> 
^^tc, -^y FA 1 (i&iPjJcO b^»y ^ b O^B^t"^^ 
dtcBSBL, 'N-y.KA 2«e«Ob^y^b 1 *B£T 

[0 0 2 4])tot, b-7'y^atC^^3RSl2"rn> *S 
1^4, ^7*>yfn^»tLt, ^IRiJcOb^'y^b 
OfflS^rn/tJS^i, ^y FA l ii»»»h77>*B 

[0 0 2 5] ^/c, 3!*CfiHI©h^«y*b lM^rtlfe 
'N'yKA2(i»Bfflh7y*a l*»ty<t7»c 
K&fctb^ b^^y ^ a O^B3ET^^:^3b s , ^^y F A 1 

4fl [00 2 6] f^ot, il (a) ^t^7FAl, A 

2*jH^TW£-rscfc-e. ^^Wffl'fn. b^^^> 

[0 0 2 7] HiKl, HI (aJtSt^HBl, B 
2^7FAI, A 2 4:R|«^y*flllS-rn, b^>y^ 

[0 0 2 8] iJUrieL/'c-N^ FA 1 , A 2 

^7FB 1, B2) CD^-^-^^y /l^f- ~7/ 
^-j F^6f#6n*flMfiS NJrbt, ^Xfi.^M^t 

50 tv;±ic^-/A-^«y7 p ffi^is^-rs 0 
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[oo29] 3Wc, mifcFmmzt'MmT&rctb, 
-rs 0 

[0 0 3 0] fi|3-6. If) (a) ^fnT^a^'n^ 

[0031] iMcf-7° i tcgaasnfca^*^^ f 

Al, A 2T'Btls ^7 K7y7°2, 3t*t^o 
[0 0 3 2] OtlC, BPF4, 5Tfnftlf 2, f 

y^f^tB[Hl^6TB P F 4 , 5<Otti^U^;l/^JtK 

[0 0 3 3] &fc. hv-y*V^RS«tBlHlB60tti*3 

h ^ v * > yiisi|»tt!»*'Js8i-r So 

[0 0 3 4] CCT\ h77 + V^WD7 hfg^W 

[0 0 3 5] ffiot, -sy K4B*<ffi*:LfcJ»&, WHS* 

«^©lti*£<t:*<'h£ < & 0 , b ^y ^ > y»g<OttfcH 

[003 6] S£oT, B«*DXh-**)St>l:<Ph 
9 y 99& C^-y KAlWh77^bl fPJK ^yKA2 
Ttih^y^b 0PJ) tOh7 7^>»WD7 hfc?iv 

So 

[0 0 3 7] ID1 (a) KfctftJ, SUSHI*- K 

(DmmiZ^v FA 2, l3 2Tl'lt§o 

[0 0 3 8] CCDtctb* ^yFA2, B2^yF(IT 
Wti, TW>T P J.KISaLU [111 (a) iCjjVfrcfc-? 
tc, 'S7HA2, B 2(iT P L^V-t^y h^rlKtSo 

[0 0 3 9] &if&6, TW^TPLWC^t^t 

[0 0 4 0] Sfc, T P I.<D*7-ty h*,attSPI!ft« 

7*So 

[0 0 4 1] £fc. ^FA2, B 2*J]]t^i l l!E&*« 
Ttcfg-r o gilc, [112 (a) KijVr«i;5lc 1 h^-y^ 

^XlgJC ^-tV^pJU^ kTx+fHWTffililCiSlttf 

[0 0 4 2] ii3iffi«iRW. 

[0 0 4 3] f£oT\ uu3SOto< h^«y^>y^^r^ 
7 KA 1 , A 2 -CBttH U ^7 FA 1 , B 1 7lE»*fr 

ofcktna, B2 (a) tc^-r^vx^^xsaa^E 



(4) WBI¥ 6-8 4 2 3 9 

ta-TSHifffli:, ^vFA2T'B2 (a) lcmW—#ff\ 

A 2, B 2^ffl^TlS^^t7-9o 

[0 0 4 4] £fc H13 (b) fcjjVT 1 8 0 IftJtftnffilH 
(C^^tC, -N7 FA3, A4, B3, B4^M> 1^ 
lig^r— FOIHB*-^^ FA 2. B2, A 4, B 4 T?fif o 
fcJii&li. mFAI, B 1 ©RffiHJSiJfc'vy F A 4 , 
10 B 4 (OSBfltftSU ^7FA3, B 3 <DB£EJ#J £ ^ V 

fa 2, b 2 ©.esBjsjfc^n^nfiasnrffitt^ft 

So 

[0 0 4 5] HfllSOW'&tt, f-/S#Wtft* 1 8 0 

[0 0 4 6] #ac, 0 1 (a Mc^L/c^y FA 1 ^ 
•y FA 2^^^S^OMf^^gI57 r D«y ^^gj6tC7TN 
To 

[0047] \ m$—h^v5icMm*$nrz"ri/ 
20 ^;m^*i. ^7 fa i, a 2tms££*u *nfn^ 
^ Fr>7°2 i , 2 2t«n, -rziv-r-tfiH]g&2 

3, 2 4 (CtB^^nSo 

[O 0 4 8]aiC, -07^062 3, 2 4 714, E 

u r-^^miHigS2 s, 2 6frc^n^nW73-rSo 

[0 0 4 i)] x-^Stttilsl^ 5, 2 6 7»4B4 

^P7^«U tf-y FR|flH«:«WlLr»BllHlBS2 

7, 2 s^nfnttistSo 
[0050] lct, ^snsx^^Ml^fteia 2 
jo /j^ft^fiM^-rSo bp^, 02 (c) ictnir&oicm 

[0 0 5 1 ] BI2 (a) tc^VT 1 h^-y^rtx— 

^2 (b) {c^mmim. mi&mn. 

[0 0 5 2] fcTEU H2 (c) iC^mW^tt, IKKB5 
[0 0 5 33 B6fcBi9, «BIIhH»2 7. 2 87 

[0 0 5 4 ] 3ESWK 7-*z/2>\sm.ffli (TztK 

ti\ 8-1 of«a-F\ M Z ^H 

l, ( rtw*n"iEiHiB2 9. 3 otc^n^na^snso 

[0 0 5 5 3 rtW#JTiEliIB2 9, 3 0T^ 1 

[0 0 5 63 ^777^^'J 3 1 . 3 2 7fcL rt 

50 ?^F^ITiE(HlSS 2 9 , 3 0^E>tOm7 c J^?ai^[Hl^2 7, 2 
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[0 0 5 7] ^«F#W.LEa«?lHlB 3 3T'(t 

77^^'J3 1, 3 2««?¥«nn:-r-^^6friE5pfli 

[0058] rctcL. m--m\k^m\E^my^y^^ 

R$IW»Ma)ia^#»J«fc:. STIE^ffiy^y y<a»gy<'y 
y t * * y 3 1 . 32 Wc^tB U HuieiTIE^^^ ^ -y 

[0 0 5 9] CCT\ m&Lrc£vl f Cfitt<m7'7'vy 
^MttTvvy7 7^ : eU 3 1,3 2 #*SRr 

[oo6o] u/c^ot, MjEa!«fitt**m-rn«f, jiz 

[006 1] OftC il (b) tcM0> Ffc 

[0 0 6 2] HI (b) imm*- b\ bJyZVv* 
T P SROW4^7 KtiiR«:*THT'6S (fc«U 13 
l (a) h^^^tf-y^O^HftSo ) o 

[006 3] CCt', ^7 FA 1 , B2KMU h v -y 
^ "Borate T P SO^^-tr-y hfcfcfc^&Cfctfnlflin? 
0 1 (a) . (b) T'te, miSTP SOsJ-^-b-y h^H 

[0 0 6 4] Sot, Huffily K A 1 , B 2TE»*fT 
TitfMm*:- b<Db"yy * fc? -y ■f-T'EK'T * c i: 

[0 0 6 5] /c/:L, ^7 FA 1 , B 2<£K\-y F*STW 
TW>T P SW±fc,HAirr5o fr-tf&b, 'N-y KW 
#T P S ctO/J^i^, ^L«Ofc;tf-Ftf583rrSrt: 
F*H*T P Si^±JC,^-r^>o 
[0 0 6 6] XIC. F7 7 + yyIi'l»«, i5 (b) 

[0 0 6 7] BP "5. -r— 7 l frb^y FA l fc's-y FT 
>y l l *^Lti4OT*fitt5o 
[0 0 6 8] BPF12, l3Tli»»*nXh 

»^^ltb4$w F77+yyffl/Uo7 Mf^ f 

l, f 2^fnfn»l J .t§o h7'y*>yR 
MttUliilK l 4 T*«i B P F I 2 . 13 (OIWj U^JlZlt 
15 U F^-y^yyRS*«tB-r*o 

[0 0 6 9] O^C. *»JWN»1 St'(4h77* 

#»JW*fTl>\ 13 1 (b) tSthy-^ 
a OO^tC'N'y FA 1 ^iiW U I*) 1 (b) <DffiiJl* 

[0 0 7 0] H3(COl^T.iKWI'rSo ^7FA 

1, Bl, A 2 , B 2 0eBUB 1 ^R"^U HI 3 
(b) K^rTitfK , ^'J >^±o l 8 OJKWlPlfflBtc, 



(5) WlfflT 6- 8 4 2 3 9 

5 . 

H 1 £>^'V F^IHJ— |»ffi(B'\-y F A 3, B3, A 4, B 

4 fcgaflrrso 

[0 0 7 1 ] OSffc, fNl5^^"FT'C07 : ---7 P ^Oji 

vlkLft*^ vs/v l=TPS/2TPLr^ 

[0 0 7 2] HP^, '»U V^l EHBTaWH^r-KT 
fcM hv«y^ ttffl^E— KT*li2 h ^ <y ^fBilir^- 
F^r,S'Ati*r^o 

/o [0073] mie^fr^, "\<y FA 1 <D**ffiB 
tc h^-y + V^MlB^ntf, i3(DJ;^^7 Fffiil 

[0074] Sot, h7 7+>7"fn, j**wjs-fn 

^rMIE-r^^vy Fffl0#**^8IT£lcM:> h ^ >y a 
0tOSaii / N7KA4, A!, A 2^Wt)S^.. IrUH^ 
h77^blt'^7FBl, B2, B3^HU^ 

[0 0 7 5] Kt, h7'y*vy*JtH*EI 1 (a) tc 
7TxL/cJ;-7tc, ^7 FA 1 , A 2Th77^y ^WxtxM 

20 ^*«tbu, ^7 fa i , a 2<D*^c»j8n-rntf. a 

[0 0 7 6] L^ot, B4 0»fi(l, h^-y^V 

0^ip(i^7 FA 1 , A2^, F^^y^bl^lt^ti 
^7 FB 2, B 3*«Jt>«*.ntf«fc<, 2#a«T*-r 

[0077] fct, metm—ma.'v^y fwoux 

73 5^cU:f$n&7b^/c^ Interleaved-NRZ- I 7?^, 
[0 0 7 8] 

[IS^oa*] W±^«fc3tc*»WO«*fBfiS^SBB 
1 h 7 7 7^: 2 FT'^-^-7 7 7°pM^ 

h 7 7 ^ > n^f ^eKi i ^ < 1 1 i f 7 7 ^ 

40 [0 0 7 9] g/c, m^-FfcftWfflt-HOh^-y 

FT'^7 F*ftP**H«L, -^-y FSSttfcfctfttaLfc^ 

[0 0 8 0] *te, ^^-FT\ «fli^-F4:*WM 
F^-r-yiM OiSttlt^T P S/2 T P L <h Lfc» 

^^tti^-rn, h^-y+yy-rnftSiiE-rs^ 

•y F3lfflBEB^Pl^T**f3, ^^>tc, h ^ *y ^*S7^JrJ^ 
^--^-v»y 7 r «««r»ttTliafe'r«2O0^N-y FT h 

50 It't^o 
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[03] *«9i©-'imtiOT*c«3W««m!i*-FT\ 

vtmmrs'e- wr-^mtommttzT ps/2 

[0 4] *^O^j^^iJtc^^^^^-FT\ -r- 
72!9»ffiJt*T PS/2T P WC.HftL, 2 K h 

[0 5] *5SUH<0— 3SJMS(Mfc*3tt£ h77 + yyRitt 

[0 6] *5SW(0-^tt#Kc*5tt£ 200^7 K*Wt) 



/0 
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1 T— 7 

2, 3, 11, 21, 22 "N*y 
4 . 5, 12, 13 RPF 

6, 1 4 h^y*V4*WS£ttffile](S 

7, 15 -9— 

2 3, 2 4 -f nv-T^f 

2 5, 2 6 T'-^^tBlHlSS 
2 7, 2 8 gLMMB 

2 9, 3 0 rtPrWiElHlB 

3 1, 3 2 /N777^^J 
3 3 Jrm^HTiEajRHR 
A 1 , A 2 . B 1 , B 2 
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